group found in chlortetracycline. Since its introduction in 1958, several cases of DMCT photosensitivity have been reported. Orentreich, et al.
(1) noted a relatively high incidence of photosensitivity in a group of patients receiving DMCT for acne vulgaris. Additional cases of photosensitivity have been reported by Falk (2), Morris (3) , Fuhrman (4) , and Trafton (5) . Tn the majority of these cases the photosensitivity manifested itself as an exaggerated sunburn-like reaction. In several cases the period of time during which the patients had ingested the drug was short enough to eliminate the possibility of a photo-allergic mechanism (5, 6 ).
The present investigations were undertaken in order to study photosensitivity to DMCT under controlled conditions in a group of healthy volunteers.
MATEHJAL5 AND METHODS

Photosensitivity Following Ingestion of DMCT
A. Natural Sunlight Studies: Thirty volunteers received one of three types of identically appearing coded capsules. Ten received 150 mg capsules of DMCT; ten received 250 mg capsules of tetracycline; and ten received 350 mg capsules of lactose. All participants were instructed to take one capsule four times daily and to avoid sun exposure. The period of time the volunteers received the capsules before deliberate sun exposure varied from 5 to 14 days depending upon available sunlight.
The lumbar area of the volunteers was partitioned into quadrants which were exposed to 10, 20, 30 or 60 minutes of solar radiation for one hour starting at noon. The intensity of solar ultraviolet radiation lower than 3200 A ranged from 300 to 400 mierowatts/em2. Erythema Table 1 . The number of volunteers receiving DMCT, tetracycline or lactose is too small to permit calculations of statistical significance regarding the incidence of photosensitivity. However, certain trends were noted: 1) Intensity of erythema responses: the erythema responses of the DMCT volunteers appeared to be of somewhat greater intensity than those of the group receiving lactose or tetracycline (Tables  1 & 1A) .
2) Erythema threshold: in only three of the 30 volunteers was erythema observed at sites which had received less than 30 minutes sun exposure when readings were made one day later. Two of these individuals had ingested DMCT, the third lactose. A shortened reaction time manifested by erythema appearing during the period of actual sun exposure was noted in four of the test group, and all four of these individuals had received DMCT. 3) Persistence of erythema: erythema persisted for more than two weeks in only two individuals; both of these had been given DMCT.
None of the volunteers who received DMCT were aware of any subjective sensations following sun exposure. However, volunteer "S" who had received tetracycline described a "tingling" sensation while the sites were exposed to sunlight; examination of the sites revealed nothing noteworthy. None of the erythematous reactions seen were accompanied by edema.
B. Carbon Arc Lamp Studies: Twenty additional volunteers were subjected to studies with Carbon arc radiation as the light source. Ten volunteers received DMCT, five received tetracycline and five lactose capsules. The advantage of using Carbon arc lamp radiation was that the same measured amount of radiation could be Results: Nineteen of the twenty volunteers did not demonstrate significant differences between their pre-and post-therapy erythema responses. Differences were observed, however, in one volunteer who had received DMCT (Table 2) . Her minimal erythema response was lowered from 15 minutes to 10 minutes exposure.
The intensity of her erythema response was increased in four sites during the first week following exposure to Carbon rc radiation. Furthermore, the persistence of her erythema which had been less than two weeks was increased to at * Union Carbide Co., Philadelphia, Penna. f Corning Glass Works, Corning, N. Y.
least one month and possibly six weeks after the ingestion of DMCT.
Photoprotection Following Topical Application of DMCT A. Natural Sunlight: Thirty volunteers had 23% DMCT ointment and the ointment vehicle inuncted on symmetrical sites of their backs. In ten volunteers the ointments were applied a few moments prior to sun exposure, and in 20
others they were applied and covered by a dressing for 24 or 72 hours prior to sun exposure. The sites were then exposed to sunlight for one hour starting at noon.
Results: Table 3 indicated that in 19 of 21 com parisons where a difference in erythema existed between the two sites, the vehicle site showed more erythema than the DMCT ointment site. This was interpreted as being due to a photoprotective effect of DMCT ointment.
B. Carbon Arc Radiation: In 18 additional volunteers (Table 4 ) the stratum corneum was removed by mechanical stripping in two symmetrically situated sites, each 2 cm2. Subsequently 2 % DMCT ointment and the ointment vehicle were applied to these sites and were covered with dressings. Twenty-four hours later they were exposed to known amounts of Carbon arc radiation.
Minimal or questionable erythema resulting from the stripping procedure was observed in all the test sites before ultraviolet radiation was administered. However, following irradiation a significant difference in the intensity of erythema was noted in 30 of the 46 pairs of test sites. In 22 comparisons, the DMCT ointment sites had less erythema than the control vehicle site. In 8 others the converse was true.
Quantitative Evaluation of DMCT Erythema Protection
A. Natural Sunlight: The photoprotective effect of DMCT was studied in one volunteers by irradiating skin sites through quartz cups containing DMCT solution as follows (Table 5): Six cylindrical quartz cups, 2.9 cm in diameter, containing 3 ml of 210 M, 1 .102 M, 2 10 M and 1 .10 M solutions (distilled water This investigation was undertaken only on one volunteer because of the extremely difficult conditions of immobilizing an individual for one hour with quarts cups suspended over the back.
§ The quartz cups had but minimal ultraviolet absorbing properties per se or when filled with 7 mm of a 1% lactose solution. Each volunteer received a dose of radiation expected to produce a 1.5-2.0 erythema response (7 50-850 microwatts/cm2) through DMCT solutions in the 6 quartz cups to the lumbar area.
Erythema readings were obtained at 6 and 24 hours respectively following radiation.
RESULTS
The erythema responses following natural sunlight and mercury vapor lamp radiation are listed in Table 5 . No erythema was observed at skin sites protected with 2 . 10 M, 1 . 10 M or 2• 10 M DMCT solutions; however, when the concentration of DMCT was reduced to 1 .10 moles per liter, there was only slightly less erythema than at the control sites.
DISCUSSION
The photosensitivity produced by DMCT observed in our volunteers manifested itself as an exaggerated sunburn-like reaction. It was characterized by a shortened reaction time, a lowering of the erythema threshold, an increase in the intensity of response and prolonged persistence of post-irradiation erythema. Studies to be reported elsewhere (1) show that DMCT photosensitivity usually disappears soon after discontillUation of the drug and could not be elicited through a 3 mm pane of window glass. Additional data (6) indicates that photosensitivity may occur less than five days after DMCT is ingested.
Because of the morphology, short incubation period, and action spectrum, the responses observed by us can be classified as phototoxie rather than photoallergic. It is difficult to estimate the probable incidence of photosensitivity in a large population group on the basis of the small number of volunteers in this study. The incidence would obviously depend on the dose of DMCT ingested, the blood and skin levels resulting therefrom, the intensity of exposure to sunlight, as well as on other factors. Under actual conditions of use the incidence of DMCT photosensitivity dermatitis appears to be exceedingly low. From the practical viewpoint it is important that because of the spectral range involved, a phototoxie reaction is prevented by ordinary window glass. This observation was demonstrated by Kligman (6) and confirmed in studies by Orentreieh, }Tarber and Tromoviteh (1) .
The studies with topically applied DMCT ointment demonstrate a photoproteetive action of topically applied DMCT. Under the conditions of our study, with DMCT solutions in quartz cups, DMCT was found to have excellent sunscreening properties at a concentration of 2 .10 M/l. Photo-electric absorption spectral studies 2. The available evidence suggests that the reactions seen in these tests were based on a phototoxie rather than a photo-allergic mechanism.
3. A sunsereening effect in the ultraviolet range of the light spectrum was noted after topical application of DMCT.
